Introduction
The chemical flow is defined by Trufaș V. [1] as "the flow of dissolved solved substances which can be analyzed as the value of the ionic flow or as a ratio between the ionic flow and the surface unit -specific ionic flow". All these values form the hydrochemical regime that is set up based on the annual characteristic values (average, maximum and minimum) for the total content of dissolved salts (fixed residue).
In the national studies from the middle of the 20 th century the notion of chemical flow also refer to the specific aver- * E-mail: oana_ionus@yahoo.com age flow or drainage of dissolved substances. The studies give at the same time, the first regional information regarding this hydrochemical parameter. The terminology is widely diversified: analysis and chemical values (the chemistry of the rivers [1] ); hydrological characteristics (the physical and chemical transport for the surface waters [2] ; the content, the concentration and the specific flow of dissolved solid substances from the waters transported by the rivers [1] ) and geomorphological estimations (the erosion and chemical denudation [3] ).
The international research of the theoretical, methodological and practical issues in water erosion and nutrient transport takes a multidisciplinary and integrative approach. "The interactions between landscape pattern and nutrient transport processes and spatiotemporal scale and scaling are the two central themes of reflection in methodological integration [4] ".
According to Tardy Y. [5] "the chemical erosion (which precedes the mechanical erosion) correspond to the rock weathering by hydrolysis or dissolution, modifying the internal horizons of the alteration profiles, with a consequent transport to the rivers, as dissolved chemical substances".
The relation between the chemical erosion rates and the characteristics of catchment areas is described for the Himalaya and the Indian regions by Tripathy G. R. & Singh K. S. [6] (..."the chemical erosion rates in the river basins could be due to intense physical erosion caused by their higher relief and runoff"...) and respectively by Bikshamaiah G.& Subramanian V. [7] (..."while geology is a controlling factor from a quality point of view, discharge and elevation control quantitatively the annual mass transfer"...).
Taking into consideration the fact that the chemical flow is a subject of international interest, strongly debated in Romania in the '70s and '80s (with only one study in the Siret catchment area, in the east of Romania), the present paper will underpin the importance of this parameter as an element for expressing the chemical quality of rivers.
The study area is the Motru catchment area (1 895 km 2 ) which covers several geomorphological units: the mountain, the Subcarpathian sector and the piedmont ( Figure 1) . Given the vertical zoning of the catchment area on a relief level difference of approximately 1 700 m (between 102 m at the confluence with the Jiu River and approximately 1 800 m at the bottom of the Orlea peak), the variety of geomorphological units leaves its footprint on the characteristics of the surface water drainage. In its basin, the Motru River receives 13 tributaries on the right side (Scarisoara, Motrul Sec, Brebina, Crainici, Peșteana, Gârdoaia, Lupșa, Coșuștea, Jirov, Cotoroia, Hușniţa, Slȃtinic and Tȃlȃpan) and 3 tributaries on the left side (Lupoaia, Ploștina and Stângȃceaua).
Material and methods
The determination of the characteristics of the chemical flow in the Motru catchment area was based on the correlation between the flows of dissolved substances and the water flows. The following formula proposed by Trufaș V. [3] The specific average chemical flow of dissolved salts is another way of expression for chemical flows proposed by Trufaș and it is defined as "the amount of salts that flows in the time unit per area unit (surface of the catchment area) and it is expressed in kg/km 2 s, t/km 2 , t/hectares year [1] ": p (t/km 2 year) = P (kg/s) 31,56 ·10 6 / F (km 2 ) 1000 p -the specific average chemical flow ; (the average amount of salt that flows in a year on a km 2 ); P -the multi-annual average flow which flows through every section in the time unit ; F -the catchment area; 31,56 ·10 6 -the number of seconds in a year.
The scientific research is based on the application of the two calculation formula and the temporal and spatial analysis of the results. Therefore, for the analysed period The seasonal distribution of dissolved salts concentration at the Faţa Motrului station in 2009 is similar to the liquid flow, with the lowest values in autumn (23%) and winter (22%) and the highest in summer (28%) and spring (27%) (Figure 2) . These values can be compared to the values calculated by Trufaș V. for the Siret catchment area: spring (35-45%) and autumn (13-16%) [9] . The differences are not only the result of changes in the annual flow distribution but also of the prevalence of different supplying sources for the rivers in the two catchment areas.
Results and discussions
By applying the first calculation method mentioned above, a variation of the average flow of solved chemical substances is found, depending on the location of the monitoring station along the watercourse, source -river mouth. Given the fact that "during the year, the flow and concentration regime of dissolved substances comes under the influence of soil washing processes and rocks [9] " and of geological diversity among the areas related to the gauging stations and the flows of dissolved substances, a unique connection is not yet possible. The large amounts of the specific average chemical flow in the Brebina catchment area (119 t/km 2 year) is largely due to the lithological formation predominantly of karst and they can be compared to the values given by Trufaș V. for Banat Mountains (where the carbonate rocks also occupy considerable areas). However, in terms of specific flows of dissolved solids "values are approximate because each square km (ha) from the surface of a river basin does not contribute in an equal way to the formation of the flows of dissolved substances [1] ".
Conclusions
The • use the analysis to emphasise the correlation between the content of dissolved salts and the flow, the surface of the catchment areas and the lithological contents, confirming at the same time that these chemical elements have a natural origin, thus they do not indicate pollution [12] .
